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tnted work of M* Aleide d'Orbtgny, published at fhe espenie of 

the French government, and for wliich geologurts Iia?e been long 
waiting with impatience. During eight years of research, this gifted 
naturalist successively examined the roastf of Brazil, the Re])iiblic 
of Uruguay, the Argentine Republic IVuni tlie frontiers of i'araguay 
to i^atugouia, the coasts ol Chili, Peru and Bolivia ; and by a long 
mAAmiM Id the latfe^ntmed eountfy he wai enabled to minrey, in 
many direetioiis» a laige r^on Irom the coast to the interior. 
The' details of his labonrs roim a first part of the vork, illus- 
trated by many sections and by one of most beautifully coloured 
geological maps which ever fell under my observation. In iiis ge- 
neral observations M. »l*Orbigny remarks, that his own observa- 
tions extend from 12" to 42^ south latitude, and from 45° to 80° 
longitude west of Paris; a surfkce comprised between the coast of 
the Atlantic Ocean in Patagonia to Lima on the Pacific; whiUt, 
collecting the observations of other travellers and examining 
fossils from more distant localities, liis general views may be said 
to apply to all the vast continent between Colombia on the north 
and the Straita of Magellan I This author reviews in chronological 
order the diflbrent rocks, and indicates each change which they 
have under^ne, describing the granitic, porphyritic and trachytic 
masws in relation to their extension, composition and el(>vatory 
agency- He then considers in an ascending order of date the sedi- 
mentary deposits, which he ehu>sitics as (w/ieissic or Primary, Silu- 
rian, Devonian, Triassic, Cretaceous, Tertiary and Diluvial or De- 
trital; showing the dislocations which they have undergone at 
successive epochs, and the causes of these disturbances. 

After an enumeration of all the facts, M. d'Orbigny, under the 
head of conclusions, sketches out all the great revolutions of which 
South America has been tlie scene ; a subject on which he seems 
to (lisplay much vigour of tliought, but whiefi I cannot now 
attempt to analyse, without doing injustice to him, not having, in 
truth, had time to study his work. One only of his inferencea I 
wiU advert to, as being clearly established by the order of the evi- 
dences : viz. that, as the increment of fresh matter has successively 
taken j)laee from east to west, so the ancient beds of sea liave 
been heaved up successively on lines trending frtmi north to south, 
and to the west of tliat primary, or original nucleus on the Bra- 
silian shores. 

Mr. Murrliison next proceeds to tlia consideration of his subject as relating 
to " Kasteun tot.NTUiEs," MiclusiTO of Jluidoslau, jij'g/ianutan, Cluna 
and Egypt ^ tennlnatlng the tecdon by the ftiUowing remarks relative to 
£gypt and Syria. 

Afler all, it must be allowed that, with the exception of tlie fossil 
forest, and the recent elevation of her ahoras which separated the 

Mediterranean from the Red Sea, Egypt presents fewer phseno* 

inena to iiitf rest tlie geologist than any region of similar range over 
w iiieii researches have extenthd : for this mass of land seems to have 
been above the waters during the whole of the andeut periods of 
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which other regions afford such long registers in the contents of the 
Pakeosoic and succeeding deposits. 

We have^ however, but to advanee northwards to the Lyoian 
Taurus, where Mr. E. Forbes has made known to us the elevation 
to great heiglits of tertiary marine ahells ; or north-eastwards to Syria, 
where the Dead Soa, as now computed, lies upwards of 1800 feet 
below the level of the Mediterranean, and we are furnished with 
tile most remarkable jjioofs of the mighty oseillations to whieli the 
surface has been subjected, even in recent epochs. In receding 
fram the Meditervanean to the Dead Sea, the Lake of Tiberias marks 
the firat depreaiion, being 888 feet beneath the aea, and from thia 
kke to the Dead Sea the deelination ia nearly 1000 feet t A few 
years back only and we were startled at the announcement* that the 
level of the Caspian Sea was 300 feet below the Mediterranean ; and 
more accurate measurements have, indeed, reduced the depression 
to 82 feet ; but that any cavity on a portion of the present surface 
ahould be ISOO feet beneath the level of the acyacent seas, proves 
an amouit of vibration within a limited aiea» which ia truly aito* 

Palmntoloot. 

/cA/'A,^oA>9y^— Geologists who have commenced their career since 
the glacial theory has been in vogue and have read the numerous 

memoirs and heard th«' exeitinpr discussions to wliich it has given 
rise, arc chieffy aofniaiiited with Professor Agassiz as one of its 
most in^onions expounders. I have now the pleasure to acquaint 
you that M. Agassiz is once more completely absorbed in his great 
work on foastl fishes — ^that work which you so justly honoured, in 
the year 18S5 to 1836, with your Wollaston Donation and Medal. 
Of his progress in this arduous undertaking, he has recently given 
substantial proofs, in the description of many iehthyolites of the Old 
lied Sandstone of Scotland ; and, in addition to this, he will shortly 
publish a series of fossil fishes, exclusively illustrative of the tertiary 
basins of London and Turis, from which an enormous number of 
species has been collected. 

In reference to the geological researches of my Mends and myself 
in Russia, I must here state, tliat as it Is our one great object to 
place in correct parallel the Pala^ozoic types of Kussia with those of 
the other parts of Europe, wc could not hesitate in referring all 
our Russian iehthyolites to Professor Agassiz ; for whilst it nmst 
be acknowledged that Russia contains naturalists of great merit, 
and that among them M. Pander and Professor Asmus had com* 
menced inquiries into the nature of these Ibisib, it was obvious that, 
akilful as they undoubtedly are, they could not, for want of compa« 
riaons, afford us the knowledge of which we stood in need. Pro- 

• Sse the hut diseonrse of Mr. W. Hamilton, the Preddsnt of the 

RoyiJ Oeographiial Society, who points out this admeasurement as 
being at lengtli fixed by the admirable trigonometrical survey of Lieut. 
Symonds, whose calculations of 1811 feet approach very ncarlj^ to the still 
higher estimate of M. Berthou, who, (Vom barometrical obsarvamms, placed 
it at 1332 feet. 
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fessor Agaasiz, who has at his disposal fossil fishes firou aU those 
parts of Europe^ the geological struetuie of which has been well 

explained, was alone capable of answering the following query ; 
To what extent do the ichthyolites of Russia, which lie iu beds 
superior to the Silurian rocks, and which are surmounted by the 
Carboniferous limestone, resemble those with which we are so well 
acquainted in Scotland and England ? His reply has indeed been 
most satisfactory. 

So complete, says he, is the identity of about ten speeies of the 
Scot^sh and Russian strata, that the specimens from the two coun- 
trios may be confounded. Among them the Iloloptychhis fiohiiis' 
simuSr three species of the Dendrodus ( Owen), Diplopter us macroce- 
phalus, are forms which might strike any good observer, as they have 
been previously published by M. Agassiz ; but from the more pierfect 
spedmens of other species which we brought from Rassia> he has 
bieen enabled to recognize the presence in Scotland of the species 
of a common Russian genus, the Glyptosteus, and also of that gi- 
gantic genus the Chelonicht/tys, to whose remains I have before 
directed your attention as liaving been recognized to be of ichthyic 
ciiaracter by Professor Asuius. To this enormous fossil iish, 
some of whose thoracic bones are as large as the breast-plate of a 
well-grown warrior, and a single bone of which measured nearly 
three feet in length. Professor Agassis has given the name of C%0- 
lofiichthi/s Afnnusn • and he now informs me that he possesses frag- 
ments of the same creature from the north of Scotland. The know- 
ledge of this fact will doubtless lead to redoubled activity on the 
part of Mr. Hugh Miller and those Scottish naturalists who inhabit 
the shores of the Cromarty and Murray fHths, to produce a rival of 
the Russian giant; a hope which I cannot express witliout deeply 
lamenting the death of a most successful explorer of these remains, 
whose loss geologists have to deplore, in common with every one 
who could a])}>reciate her range of thought, her accompUahments, 
and her goodness*. 

The results, howerer, of the examination of the Russian ichthy- 
olites go still further; for, on submitting to the microscope of 
Professor Owen some teeth similar in outline to those of his genus 
Dendrofhts, Ite discovered in them precisely the same dcndridic 
disposition of the vascular canals as that which led him to establisli 
the genus from Scottish fossils. Nor does the value of this appli- 
cation of tlie microscope stop here, for Professor Agassiz has iu- 
formed me, that availing himself of the weapons which Professor 
Owen had so skilfully wielded, he has commenced a series of re- 
searches, not only into the teeth but also into the stnieture of all 
the hard enamelled bones of the Russian fossil fishes, by which he 
will be able to show the same distinction in the other bones of the 
genera of this class, which Professor Owen has successfully esta- 
blished in lektion to the hard i»rts of the higher order of animals. 
In such hands, thereforo, the microscope has become an Instrument 
of great utility in identifying fragments apparently obscure ; and, as 

* Lady Gordon Cunmung. 
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it has been applied to the sheJiis of Mollusca, and oven to the iowe8t 
linktin aDimalttfc^M weUastofo«il plants, the geologist has thus ac- 
quired a new and powerfal aoziliary. I am bere^ lunrerer, treadiog 
on ground now fortunately occupied by the Microsoopical Society, 
the active promoters of which are well entitled to our gratitude. 

OmitAichnites. — To American geologists we are indebted for owr 
acquaintance with this new class of phaenomeua. The existence of 
the fossil bones of birds of ordinary size had, it is true, been ascer- 
tained by Dr. Mantell in the WealUen strata, but great was our 
attoniahmenty and I may add our increduliiy» when Profenor Hitch- 
cook first announced, that in rocks of conflideraMe antiquity (the 
eiaet age of which is still uncertain), there exbted innumerable im- 
pressions in successive layers, which must have been formed by 
birds, some of them of gigantic size, and to which he boldly assigned 
the name of " Ornithichnites." Various opinions were entcrtaineil, 
and much scepticism prevailed concerning these impressions ; but 
it is due to Dr. BucUand to state» that he nerer doubted that the 
views of ProfesMNT Hitchcock were founded on true natural analo- 
gies, and he accordingly published this opinion) with Illustrative 
plates, in his Bridgewater Treatise. The recent visit of Mr. Lyell 
to North America, and a memoir he has read, as well as a com- 
munication from Dr. James Deane of Massachusets, have neces- 
sarily brought this highly interesting subject again before us ; whilst 
a yeiy remarkable discovery in natural histor)' has at all events almost 
entirely dispelled scepticism regarding the true tird4ihe ekarader of 
even the largest of the footsteps, however difficult it may be to ima- 
gine the presence of such highly organized creatures at a very early 
period. The observations of Mr. Lyell completely support the views 
of Professor Hitchcock as to the littoral nature of the footstep de- 
posit in Connecticut, and that the prints in question were left by 
birds on the mud and sand of former estuaries, the bottoms of which 
were gradually submerged, and by the increase of firesh matter were 
permanently preserved. 

Mr. Lyell illustrates the andent phaenomena by reference to im^ 
pressions which he saw forming at low water on the mud of tlie sea 
shore of (jcorgia by racoons and opossums, and covered by blue 
sand before the flow of the tide, as well as by the recent footsteps 
of birds in the red mud of the Bay of Fuudy, which if submerged 
would reallae a complete analogy to the fornit footsteps through 
many successive lammsa of deposit*. He also believes with Pro- 
fessor Hitchcock, that the strata in question had been elevated and 
tilted since their original deposition, and he connected these move- 
ments with the evolution of trappean rocks, which in some places 
invade the Ornithichnite beds. In regard to the age of tliese beds no 
decisive opinion has yet been expressed, though they are referred 

• A striking explanation of appearances, respecting which vre were at 
lirst equally increduiuus when pointed out on the surface of the Red Sand- 
stone of England as fonil rain-drops, is given by Mr. Lyell in the actual 
formation of similar markings produced by rain on the mud of the shores 
of Long Island. 
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to oue of the older Becondanr rod». Howev«r tiib point rnvj bt 
dtteminttdy and I will pnMntly illade to it» tht (mat quetttoa f»- 
mi^ed to be lettled i how induce us to believe that the targcil of 
these footmarks were made by birds? Is it not tin?afo to call in 
the presence of creatures of such high organization when researches 
all over the world havo taught us that in mcke of far less anti- 
quity no traces of the bone of u bird or mammal have been found? 
MAj not the Impretilont after all be thoM of tome ringvlar Sanraid 
animal with trifid feet, of whieh we haTS no links in existing natum ? 
Looking to sudi a possible explanation, and reflecting on the 
striking interference with the opinion heretofore very generally 
receivc(i, that a succession from lower to higher orders of creatures 
was invariably evidenced in ascending from lower to higher depo* 
sits, I candidly confess, that nearly up to the present moment, de^ 
spite of the dear and fUthAil desertptioMof the thets, I have dung 
to Ihe idea, that the markinga would not eventually be refiuted to 
the action of birds. My scruples as a geologist have, however, I 
confess, been much shaken, if not entirely removed, by a discovery in 
natural history, which I do not hesitate in characterkiug as oue of 
the most remarkable of modern times. 

Firom the eiaminatioB, In 1889» ef a aingle fragment of a bone 
brought Ikom New Zealand, P ir ofe Bao t Owen, thouffh aft Ikst startled 
hj its enormous size, at length pronounced it to belong to a gigaatie 
form of thr lowest organizfnl bird, analogous to diminutive 
Apteryx ot i\w same island, in which the lungs ap})roach more 
closely than in any other bird to the structure of those in reptiles. 
To this monstrous winged animal he assigned the name of IHnomit, 
and many of its bones, in a very perfect condition, having been sub* 
sequently fbund in New Zealand and deposited in the museum of 
the College of Surgeons, his opinion has been completely confirmed*. 
When it is known tliat the tibia of this bird is so huge that the 
femur of the Irish giant is of pigmy dimensions when compared with 
it, some conception may be formed of its entire size, which must 
have far exceeded that of the ostiiefaf • 

Now to apply this discovery to our Omithichnltes, one of 
the great difficulties which many of us had to overcome waa 
the jri^antic size of the hir^est American footstep!*, which measured 
fifteen inchc^* in li riLjth ; and it is a most curious fact, that upon 
placing the lossil east alongside of the metatarsal bone and tibia of 
the largest individual of Dinornis, Professor Owen is of opinion, 
that if the feet of this great tridaetyle bird be found, they will, fttMn 
the usual pro))()rtions maintained in such animals, be AiUy as large 
as tho5Jc of tiie American Ornithichnite. From this moment, then, 
I am prepared to admit the vdue of the reasoning of Dr. Hitchcock, 

^ The inhabitants of New Zealand believe that the Dinornb was in ex- 
istence with their pr<'^ciii(ors. On this point, however, doubts may still be 
cutcrtaiaed, as we know that iu many uncivilised countries, where the bones 
of extinct quadmpedt occur, the nadvet connect them with their ancestors. 

t See a most graphic sketch of this monstrous bird and itR nnnlogies 
from the pen of my friend Mr. Broderip^ Penny Cydopcedia il/nmuy, 
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Mdof the oiigiiiil diMOverer, Dr. James Deaiie» who it appears, hf 

the clear and modest paper lately brought before us by Dr. Mautell 
was the first person who called the Professor's attention to the phae- 
nomenon, expressing then his own belief) from whiit he saw in ex- 
iatiog nature, that the footmarks were made by birds. Let us now 
hope, therefore, that the last vestiges of doubt may be removed by 
thediieoTeryof the boMof aomefbfsilDinoniift a^^ mean- 
time let us honour the great moral oontage exhibited bv Fh>feiMr 
Hitohcook, in throiring down his opiniona before an inctrednloua 
public'^. 

Still, however, comes the question, what is the age of the rork on 
which the Oriiitliichnites have been impressed. Consulting what Mr. 
I^yell has recently written, we find that lie does not decide this point 
further than by saying, thai they were formed between the oarboni- 
ferona and eretaoeous epochs the only remaine hitherto found in the 
deposit being ichthyolites of the genera Fld«oniflCua and Catopterus, 
with some fossil wood. The presence of a Palaeoniacui would lead 
me to suspect that the deposit might be of the age of the Zechstcin 
or Magnesian Limestone ; for in Russia, wherever the calcareous 
matter which represents that rock thins out, vast tracts are occu- 
pied by marls, sandstones and conglomerates of red, green and 
white edouriy which form the Pennian ajatemi and In Siese beda 
Palaeonisci oeeor. If the foesil fiihea from both localitiei be placed 
in the hands of Profemor Agassiz, and a Qompariaon be made of the 
fossil wood from Russia and North America, the query may be satis- 
factorily answered. In the meantime 1 camiot wmI the descriptions 
of this American deposit, and carry the Russian types in my recol- 
lection, without surmising, that in the sequel the Omithichnite and 
Flalfleoniaoua beds of Conneotiout and the gypiiferous rooks of NoTa 
8ootUN distant as they arc from each other, will be found to belong 
to one natural group— the Permian ; and if this view be borne out» 
it follows that a bird analogous to the Dinornis lived at a period when 
Saurian animals fii'st began to appear upon the surface, and when 
the last links of primajval or iiaheozoie life were not obliterated f. 
In this case tiie value of the philosophic caution given by Mr. Lyell 
wiU be very apparent» Tht* that we ought not to infer the non-es* 
istenoe of land animab fimn the absenoe of their remams in oon- 
temporaneous marine strata^* 

SaurianSi Cetaceans^ Sfc, — I am not aware that researches of the 
past year have added much to our acquaintance with new forms of 
vertebrata in the secondary (1« posits, though it must not be unre- 
corded, that our zealous contributor M. Hermann Von Meyer, has 
added to the list of Saurians of the Muschelkallt a new genus, which 
he deseribes under the name of Simosaurus. 

In Russia a very curious discorery has been made by Professor 

♦ See Geol. Proceedings, January 1848, Dr. James Duanc ' On Ornithoi- 
dicnitcs.' [An ahitract of this paper will sppear in a Itature Number of Phil. 



f This view hus been streugthcued by the researches of Mr. Logan, see 
note, p* 646. 
X Geol. Proceedings, vol. iii. p. 796. 
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Bfandt, of >^ Inch I have been just informed by niT Iriend Count 
Keyserling. Pallas had spoken of a locality among tne cliffs of Ta- 
raan, in the southern steppes, where remains of whales were found ; 
Rathke had mentioned the head of an animal of which the vertebrae 
were known, and which he described as approaching to a whale ; 
and more recently Professor Eidivald oonsioered this fossil as be- 
longing to the Dolphins and named it XqihkupriMemi, Obtaining 
possession of the specimen for the museum of St. Petersbui^hy Pro- 
fessor Brandt worked t!io head of the colossal creature out f)f the 
rock in which it was imbedded, and pronouncing it to belong to a 
new family of whales, described it under the name of CetoUterium 
JRathhii. This fossil whale fonns a new link in the animal king- 
dom, and is more neariy allied to the herbivorous cetaceans thiui 
to the Dolpliins. Its position in the geological series is also most 
remarkable ; for the rock in which it occurs contains shells similar to 
those of the tertiary deposits of the Miocene age, which extend from 
Volhynia and Podolia to the Crimea and Taman. It is also very 
remarkable, that along with this herbivorous cetaceaii the other 
oiganic remains (among which, however, banks of corals occur) 
have more the character of the inhabitants of a brackish sea than 
those of the subjacent rocki^ whose fauna more resembles that of the 
Black Sea and the Mediterranean. 

Those relations are in accordance with modern conditions, and 
are, indeed, explained by an analogy in our own country, for an ac- 
quaintance with which I am indebted to our Curator, Mr. E. 
Forbes* The lake of Stennis, in the Orkney Islands, cele- 
brated by Sir Walter Scott, has been converted, whether by 
elevation of the land or other cause, from a saltwater loch 
into a freshwater and marshy tract, and with this great but 
gradual change, certain marine ponora have continued to live 
on amid tiieir new associates of laud and fresh water, whibt others 
have perished. That which is taught on a small scale in the Scottish 
lake has occurred over a vast area in the esse of the Caspian Sea ; 
which, in consequence of separation from the Black Sea has paned 
into a brackish state, and the same hardy and time-serving marine 
genera as in .Scotland liave continued to exist in their new abode ! 
The Miocene doj)osit of Taman, therefore, with its herbivorous ce- 
taceans, brackish and marine sheUs, is only an example, in an earlier 
period of the worid, of the formation of a true Caspian, the creatures 
in which necessarily differed from those of the pure marine period 
which went before them. 



skeleton of a Mastodontoid quadruped, which, in common with all 
geologists and palceontologists, I hoped to see permanently esta- 
blished in our national Museum. This gigantic animal was discovered 

by a persevering Prussian collector, M. Koch, wlio for some time 
resided in the United States, and who disinterred it, together with a 
greatprofusiou of heads, teeth, and numerous bones of similar animals, 
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froui amid the alluvia of a tributary of tlie St. Louis river, where 
the ehief rematDf had probtbly been an oljeet of superstitious tra- 
dition on the part of the Indian tribei. It does not appear 
whether the leuoiis Phurian had mj scruples to overcome; 

but I presume they must have been considerable, if I were to 
judge from ray own experience in other wild countries. In tra- 
velling along the eastern flanks of the Ural Mountains, it was my lot 
to visit many sites of gold alluvia in which bones of the mammoth 
and other extinct quacbupeds are found, and for these remains the 
poor BashkiiBy the original inhabitants of the tract, preserved so 
deep a veneration, that in freely permitting the search ailter the 
true wealth of their country which they were incapable of exti-iet- 
ing, their sole appeal to tlu^ Russian miners was, " Take from us 
our gold, but for God's sake leave us our ancestors. " 

Overcoming, however, all difficulties, M. Koch succeeded in ex« 
tiaeting, and afterwards in setting up, the most complete specimen 
of the species which has ever been seen. Applying to it the provi- 
sional name of " Missourium," he exhibited it for some time in the 
Unite<l States, and then brouglit it with many of the associated bones 
to London, in thahopes bothof having the remains perfectly described 
and of obtaining for them a price worthv of the British nation. 

The arrival of such a collection could not fail to excite the most 
lively interest and curiosity among our naturalists, and the bones 
having been attentively examined by many members of this Society, 
produced a diversity of opinion respecting the generic character 
of the chief remains. North America had long been a fertile 
mine of such reli(|uiie, and the naturalists of the United States 
had not been backward in studying and describing them* It is not, 
therefore, a little remarkable that the 9ame difference of opinion as 
to the generic and specific identity of the animals that prevailed 
ncross the Atlantic, is presented in the Memoirs which have recently 
been read before us ; Dr. Harlan and Mr. Cooper having main- 
tained opinions, with which, to a great extent, Prolessor Owen con- 
curs, whilst Dr. Grant and M. Koch have supported the views of the 
late Dr. Gorman. 

Citing the American authorities on his side of the question, in- 
cluding Dr. Hayes, and enumerating no lesstlian thirteen species of 
Mastodon and six species of Tetracaulodon, Dr. Grant has made a 
vigorous eti'ort to vindicate the true generic characters of the Te- 
tracaulodon as founded on the presence of a tusk or tusks in the 
lower jaw and certain variations in the form of the crowns of the 
molar teeth. 

This view has been sustained by Mr. A. Nasmyth in an elaborate 
paper On the Minute Structure of the tusks of extinct Masto- 
dontoid animals." Microscopical examination of portions of the tusks 
believed to belong to live distinct species, viz. Mastodon gigatUeus^ 
Tetracaulodon Godmani, T. Kochii, T, Tapiroidei and the Mit- 
iourivMf has also led this author to the same inference as Dr. 
Grant ; and he concludes with the remark, that, if it be established 
that specific differences positively do exist among all these animals, 



Digitized by Google 



S6S Geological SoeU^ i Annivenary Mimtt 184S. 

the value oi such microscopic researches is great ; but ii' the five 
■ainMli are grouped as oae^ then saeh mode of obfervatkm ii of ao 
value in palaaontological loienoe. 

Profe«K)r Owen had previously expressed opinions at variance 
with those of Drs. Hayes, Go<linan antl Grant and Mr. Nasmyth, 
and his views liave been .supj)ui ted within these wallh by my pre- 
decessor} Dr. Buckland. Pointing out certain mistakes in the set- 
ting up of the MiMonriam, as exhibited in the Egyptian Hall, he 
compare! the foaitt with all focma with whioh he waa acquainted i 
and, showing that it must have belonged to the Ungulate, be judges 
tliat the enormous tusks of the u]>por jaw constitute it a nicnibtT of 
the proboscidian ^noii]) of pachyderms, and that the molar teeth 
prove it to be identical with Tctracaulodon or Mastodon ffif/antefu. 
He argues that the genu:^ Tetraeaulodon was erroneously founded 
ttpon dental a|»pearancea in the lower jaw of a very young pro- 
boscidian, and that Mr. W. Cooper was correct in suggesting that 
the Tetraeaulodon was nothing but the young of the gigantio Mas* 
todon, the tusks of which were lost as the animal advanced in age. 
A comparison of the whole of M. Koch's collection produced the 
result in Mr. Owen's mind, that, with the exception of a few bones 
of the Bkphas jjn//ugemm$ ^Mammoth), all the other remains of 
proboscidean pachydenns In it belong to the Matkfdon giganteui. 
The remains of other animals found by M. Koch are referred 
the TTuntcriaTi Professor to Lophiodon, Mylodon Harlani., BoSj 
Cervusi &c. ; and in respect to the Mastodon r/ff/antetts he expresses 
his conviction that it had two lower tusks oi iuMuallv in both sexes, 
and retained the right lower tusk only in the adult male. Although 
unable to form a oorreot judgement on the probable structure of 
those extinct quadrupeds, I may call your attention to a recent 
work of Mr. Kaup, whose striking discovery of the Deinotherium 
is familiar to you, and who now seems to advocate, from perfectly 
independent sources of evidence, the same views as Professor Owen 
concerning the osteology and seneric characters of the Mastodon 
fbnnded upon the comparison of a series of bones and teelh belong- 
ing to the Mastodon Umgirothis, moro numerous and oompleto thiui 
even those of the Mastodon giganteus. 

Mylodon.' — One of the most brilliant, and, I venture to say, not 
the least durable of the rescarclios in palajontolopy, remain!* to be 
mentioned in the description of tiie Mylodon robmtus, a new sjiccics 
of gigantic edentate animal, accompanied by observations on the 
affinities and habits of aU Megatherioid animals. After a sketch 
of the labours of Cuvier, who first described the huge Megatherium 
and pointed out its analogy to the family of Sloths and ArmadiUos» 
of the succeedirjfj writinL'^s of Jefferson and Harlan upon tlie ^enus 
Megalonyx, of U\\ Lund (»n the Ccelodon and JSphenodou of liraEil, 
and of his own researches which established the Mylodon and See- 
Udotherium, Professor Owen proceeds to describe the megatlMrioid 
animal which he has named myhdm rohuim. 

Of the purely anaUHnical descriptions, it is not my province to 
speakf and referring you to the wotIl in whiehy through the ea- 
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lightened munificence of the College of Surgeons, all the necessary 
illustrations have appeared, I pass tu the generalizations, and learn 
that the Mylodon» in commou with the Megatherium and Megalo* 
nyx, are genera of the family of C hraiiti g r ad at as distingniaheit fhm 
the Tuwffrmia in the cwder BnOa, 

Professor Owen then proceeds to a oompariton of the anatomy of 
the Mylodon with that of all analogous creatures, and after an able 
analypis, he satisfies himself, and also, I am persuaded, every one 
who has followed iiis elosp reasoning, that lie has at Icngtli ascer- 
tained the true habits and iuod uf this family ot niauimifers. From 
their dentitian» it is inlemd that the Megathcorium and Mylodon must 
have been phyllophagous, or leaf-eating animals t whilst, ftom 
their short necks, the very opposite extreme to the camelopard, 
they never could have reached the tops of even the lowest trees. 
Cuvier, on the contrary, suggested that they were fossorial, or dig- 

fing animals ; and we all recollect the animated manner in which 
)r. Buckland attracted us, whilst he described the Megatherium as 
a huge beasty which, resting upon three legs, employed one of its 
long fore-haods in grubbing up wlmle fields of esottlent roots ; 
a habit whioh procured for it the significant popular name of '* Old 
Scratch/' 

Dr. Lund, a Danish naturalist, had considered tlio Megatherium 
to be a Bcansorial or climbing animal ; in siiort, a gigantic Sloth. 
After a multitude of comparisons, Pirofessor Owen re|eet8 the 
explanation of all his predecessois. He shows that tiie mon- 
strous dimensions of the pelvis and sacrum, and the colossal 
and heavy hinder legs, could never have been designed, either 
to support an animal which simply scratched the earth for food, 
or one which fed by climbing into lofty trees, like the diminutive 
Sloth ; and he further cites the structure of every analogous creature, 
either of burrowing or dimbing habits, to prove, that ui all sueh the 
hinder legs are comparatively light. What tlien was the method by 
which these extraordinary monsters obtained tlieir great supplies of 
food ? The osteology of the fore-arm has, it apj)ear9, altbrded 
answers which arc valuable, chietly for their negation of erroneous 
conjectures, such as that the animal was an ant-eater, rather thau for 
the habits which it dirpoUy elicits. It is, therefore, to the organi- 
zation of the hinder limbs that Professor Owen mainly appeab to 
ascertain the Amotions of the forefeet and the general habits of the 
Mylodon. 

Arguing that tlie enormous pelvis must hav(^ been the centre 
whence muscular masses of unwonted force diverged to act 
upon the trunk, tail and hind-legs, the latter, it is supposed, formed 
with the tail a tripod on whii£ the animal sat. Fh)fbs80r Owen 

supposes that the aninml first cleared away the earth Arom the roots 
with its digging instruments, and that then seated on its hinder 
extremities, whieli with the tail are conjectured to have formed a 
tripod, and aided by tiie extraordinary long heel as with a lever, it 
srasped the trunk of the tree witli itb forelegs. Heaving to and 

AO the stateliest trees of primaeval fymit, and wrenching them 
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from their hold, he at length prostrated them by his side, and 
then regaled himself for several days on their choicest leaves and 
bnnches, which till then had been nur beyond reaeh. After Bh<y«r- 
ing that from the natural inversion of the hind-feet theMylodon ap> 
proached to the scansorial animals, and thence inferring that it might 
have had climbing powera necessarily much limited by the other 
parts of its frame, Professor Owen states, that the inversion of the 
soles of the feet is least conspicuous in the Megatherium, whose 
h^W and strength would be adequate to the proatiation of trees too 
large for the efforts of the Mylodon, Megalonyx and Scelidotheriiun. 
The Megatherium, in short, was the mighty tree-drawer, and had 
therefore no need of the adventitious aid of any climbing appa- 
ratus. Allow me to add, that, amongst other reasonings, those 
which lead to conclusions that one class of megatherioid animals 
was furnished with a hairy coating (like the Myludon), whilst 
another, Uke the great Megatherium, was devoid of it, as evi* 
denoed by slight modifications of the bony structure of Uie hind- 
feet, appear to me to be not the least original and interesting. 

Wholly incapable, as I am, to do justice to this masterly inquiry 
by the necessarily brief allusion which is imposed upon me by the 
nature of this discourse, I shall best execute my task in quoting 
the words with which Fkofessor Owen sums up his reasoning. 

On the Newtonian rule, therefore, this theonr has the best chum 
to acceptance ; it is, moreover, strictly in accordance witfi, as it has 
been suggested l)y, the ascertaiiu tl anatomy of the very remarkable 
extinct animals, whose business in a former world it professes to 
explain. And the results of the foregoing examination, comparisons 
and reasonings on the fossils proposed to be described, may be 
summed up as follows. All the diaiacteristics which eadst in the 
skeleton of the Mylodon and Megatherium, conduce and concur to 
the production of the forces requisite for uprooting and prostrating 
trees ; of which characteristics, if any one were ipominiff, the effect 
could not he jyroduced: this, therefore, and no other mode of ob- 
taiuiug food, is the condition of the sum of such characteristics, and 
of the concourse of so great forces in one and the same animal" 

This, Gentlemen, is the true Cuvierian style, in which, as in num- 
berless parts of his works. Professor Owen has continued to breathe 
out the very spirit of the founder of palaeontological science. 

It is by such labours that geology is steadily gaining a higher 
place among the sciences. Comparative anatomy has truly been 
our steadiest auxiliarv, and w^ell may we do houuur to those 
who impart to us such truthful records ; for, whilst the hiitories of 
the earlier beings of our own race are shrouded in obscurity, whilst 
the first chronicles of ancient Home and Greece are now admitted 
to be exaggerated, and often even fabulous, we turn bark the leaves 
of far more anti(jue lore; and, not trusting to perishing inscriptions, 
mutilated by successive conquerors, and assuming a hundred meanings 
under the eyes of doubting antiquaries, we appeal only to the proofs 
in nature's lM>ok, and find that their reading is pregnant with evidences 
which must be true^becausethey are foundedonunetiing genml lawa. 
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in oondndiiig tliis AddresB, I can aarare you, Gentlemen, thai, 
although not prepared without some labour, its composition has af- 
forded me both gratification and instruction. Had I not felt a 
strong: oliligation to fulfil my duty, I should necessarily have been 
absorbed in the preparation of the work upon Russia to which I 
have alluded, and could not tlierefore have been imbued witli an 
adequate sense of the vast progress which our science has recently 
made in all quarters of the^lobe. 

The chief aim of this Siciety has been to gather sound data 
for classification ; and, following out this principle, I have en* 
deavoured to show, how the order of succession established in our 
own isles, is now extended eastwards to the confines of Asia, and 
wcstwanLs t<j tlie back-woods of America. From such researches, 
and by contributions from our widely spread colonics, we have at 
length reached nearly all the great terms of general comparison. 

Besides ascertaining where the great masses of combustible 
matter lie, we can now affirm, that during the earliest period of life^ 
conditions prevailed, indicating a prevalence over enormous spaces 
— if not almost universally — of the same climate, involving a 
very wide diffusion of similar inhabitants of the ocean. We have 
learned, that in the earliest of these stages of aniiiial life, no 
vestige of the vertebrata has yet been found, whilst in the succeed- 
ing epochs of the Mmoaoic age singular fishes appear, which, 
in proportion to Uieir antiquity, are more removed from all 
modem analogies. In each of these early and long-continued 
periods, the shells preserving on the whole a community of 
character, differ from each other in eaieh (livi*;ion — and in that 
later formation, where a very few only of the same types are visible, 
they are linked on to a new class of beings, the first created of 
those Saurians, whose existence is prolonged throughout the whole 
Secondary period ; whilst we have this year seen reason to admit 
that even birds (some of them of gigantic si/e) may have been the 
cotemporariesof the first great lizards. With the close of the Palte- 
ozoic jpra we have also observed a gradual change in the plants of the 
older lands, and that the rank and troi)ical vegetation of the Carbo- 
niferous epoch is succeeded by a i)eculiar fiora. In the next, or 
Triassic period, we have another flora, whilst new forms of fishes 
and moUusks indicate an ap]j roach to that period when the seas were 
tenanted by Belemnites and Ammonites, marking so broadly these 
secondary deposits with which British geologists have long been 
familiar, and which, commencing with the L'nis, terminate with the 
Chalk. And lastly, from the dawn of existing races, we ascend 
through successive deposits gradually becoming mure analogous to 
those of the present day, until at length we reacli the bottoms of 
oceans so recently desiccated, that their shellv remains are undisttn- 
guishable from those now associated with Man, the last created in 
this long chain of animal life in which scarcely a link is wanting I— 
all bespeaking a perfection and grandeur of design, hi contem- 
plating which we are lost in admiration of creative power. 

iSuch results, grand as they are — ^nothing less in short than the 
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iMordt of onation— are bowaver but a portion of the labonn of 

gcologitti. They have also .afaroggled to explain the caiues 
of those great revolutions. In some continents, it is true, the 
pages in the book of nature are, as it were, unrufHed; for, by 
whatever agency etfecttMi, it is certain that beds of vast ancient 
oceans have been so equably elevated and depressed, and again so 
■leadily elevated horn beneath the tea, that the continai^ their 
rocky deposits over areas larger than oar kiopdoms of Wesleni 
Europe is unbroken, and their original condition almost entirely 
preserved. In other regions, on tlie contrary, the sediments in the sea 
and the masses of the land have been pierced by numerous nut- 
bursts of igneous and gaseous matters, accompanied by violent 
oscillations and breaks, whereby the ohrooioles of succe^ion have 
been sorely defaeed, and often rendered more illegible than the most 
carbonized of the papyri found under the lava of Vesuvius. Nay, 
so intensely has this metamorphism operated, that obliterating all 
vestiges of former life, and concealing them from us, we have been 
sorely puzzled to ascertain by what powerful physical agency such 
mighty changes can have been accomplished, — changes by which 
the strata have been convoluted Into forms grotesque as the serpent's 
coil, inverted in their order, or shivered into party-ooloured and 
crystalline fragments. And yet in these broken and mfaieralized 
masses, as another branch of our science teaches, are found the 
precious ores and the metals most useful to mankind. 

Such complicated relations and such changes in original structure 
call forth the application of the highest powers of physical science ; 
not only involving the agency of that great central lieat» to whudi 
geologists have willingly referTed* but also invoking the aid of 
agents, some of them still mysterious, by which electricity and mag- 
netism are bound together in the cycle of terrestrial phoenoniena. 
To few of us is it given to venture with firm steps into that region ; 
and, though I hope to live to see some of these questions answered, 
I am well satisfied to have been among you when such solid ad* 
vanees have been made. In deciphering the mutatiQiis of the sur&oe 
of the earth, and in the compiUition of a true hisioiy of its eariier 
inhabitants. 

Having now, G(!ntlenien, completed the term of my service, 1 
bid you farewell, as frii-ruls in whose society, wliilst acquiring know- 
ledge, I have passed the happiest days of my life. Large as our 
numbers are^ and branching out, as our inquiries do, into all the 
paths of philosophic research, the Geological Society has always 
held tinuly together by a principle of good and high feeling among 
its active members. I have, indeed, deeply felt the honour of pre- 
Hiding over men who. in the course of a ciuailer of a century, have 
demonstrated, ihul llitre is no such thing as " odium yeuloffictun," and 
whose members, rivals as they must be, have only sought to excel 
each other in their ardent searoh after truth. 

By the choice of my successor you cannot fail to perpetuate this • 
good feeling, fur in him you recognize the philosopher, who, passing 
Uuough other phases, returns to the olyyect of Jiis first love In him 
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yon a|»plaud one of the foundMB of your Sodetj* a munitent tup- 
porter of geological works requiring assistanoo, one of your rnrlicst 
coi)tril)ntnrs, and one, I will add, of the best Secretaries you ever 
had — whether aa respeeted the performance of liis own duties or the 
singleDess of mind and integrity of purpose with which, abjuring all 
pamnftl oonnderationi* he improved the Memoin ef Tarioue writen 
whicli found their way into your Transactions. Hia fittiiig rewird» 
therefore, is this C'hair, which I resign to liim in the full p^rsuaaioB 
that he will view it, as I Imvo done, in the light of the highest honour 
to which a geologist can asjjiic ; and that as one of our old and sin- 
oere frieudt, he will ever lie imbued with the stronge^^t motives for 
ptmrviag tiie harmony and prosperity of the Oeological Societj. 



ROYAL ASTRONOMICAL lOCIETT. 

March 10, 1843. — llie following communications were read : — 

1. Occultations observed at Port Royal Dockyard, Jamaica. By 
Capt. Alexander Milne, U.M.S. Crocodile. Commumoated by the 
Hev. Geo. Fiaher. 

9. Obtervationt of the Beginning and End of the Solar Eolipae 
on the 8th of July, 18411. In the Port of the left bank of tiie Shang. 
haie River, near to the Town of Woosung, on the Coast of China. 
By Capt. Sir Everard Home, Bart., F.R.S., H.M. Ship North Star. 
Communicated by the Rev. Geo. Fisher. 

The observations contained in these two communications are itated 
in the Monthly Notices of the Society, No. *id of vol. v. 

8. IVaaalatfini of a Letter from M. Hanien to R. W. Rotfaawn, 
Baq., aooompanyiBg a oopy of a printed paper on the FBrturbationa 
of the Hevfwily Bodiea moving ia my Booentrie and Tery Indined 

Orbits. 

" fcjir, — I linv(> the honour to send you herewith the abstract of 
a memoir in wlucii I have developed a method for calculating the 
perturbations of those celestial bodies which move in very eccentric 
and very inclined oibita. I beg yon to forward tiiia abatraet to the 
Royal Aatronomical Society. In this memoir I have treated only 
the ease in which r ia less than r', and I have simply adverted to 
the case in whicli r is greater than r' That I may be better un- 
derstood, I add here that, in this case, it is the true anomaly of the 
perturbed body which must be employed. The integration is per- 
formed in this case in an analogous manner ; but we cannot make 
tlie fMm of integration depend on oontinned fiaetions : those Iheton 
depend in tliis ease on alinear diferential equation of the first order. 
Gotha, March 1. 1843.'» " P. A. Hahsrn." 

4. On the Apjiliratlon of the Method of T/cast Squares to the 
Determination of the most probable Errors of Observation in a por- 
tion ot the Ordnance Survey of England. By Thomas Galloway, 
Esq.^ A.M., F.R.S., one of the Secretaries of the Society. 

The object of this communication is to give the results of an ap- 
plication to a part of the Ordnance Survey, of a general method of 
correcting the observed horizontal angles, whereby the positions of 
the stations are determined in such a manner as to give the nearest, 
or most probably accurate, representation of the whole of the ob- 



Digitized by Google 



568 



Mqyal Astronomical Society. 



■enraftioiiB. The metliod in question, which is doe to Gauss and 

Bessel, has only recently been introduced into geodesy. In all the 
geodeticai measurements which were executed prior to the hitter 
p.'irt of the last century, the errors of observation were of such mag- 
nitude that it was unnecebiiury to take account of the curvature of the 
earth, and the triaosles were accordiogly compiited as if they had 
been on a plane snmce. On this hypothesis tiie sum of the tiiree 
an|^ of each triangle is 180° ; and as the strict fulfilment of this 
condition is necessary for the computation of the triangles, the uni- 
versal jiractice was to apply arbitrary corrections to the observed 
angles, the observer usually assigning the largest correction to the 
angle which he supposed most Ukely to be erroneous. The large 
and ezcdlent theodolite used by G^eneral Roy in his triangulation 
(begun in 1784) for connecting the observatory of Greenwich mtfa 
the meridian of Fkuris, and the repeating circle of Boida, introduoed 
about the same time on the Continent, j^ave the means of measuring 
terrestrial angles with far creatcr precision than liad hcen obtained with 
the old quadrants, and the curvature of tlie earth became a necessary 
element in ascertaining the amount of the errors of observation. No 
idteration was» however, required on this account in the mode of 
oorrscting the angles, for as the spkerieal excess can be computed 
from approximate values of the sides to any required degree of ex- 
actness, the condition necessary for the computation of an individual 
triangle was still that the sum of the three horizontal angles should 
be equal to a known quantity ; and in all the principal trigonome- 
trical operations of which accounts have been published (excepting 
Colonel Bmesf s prolongation of the Indian are of meridiui. and 
some recent surveys in Germany)«t]us condition (speaking genorally) 
is the only one which has been attempted to be satisfied in computing 
the obser\ ations. But t)ie ()bser^•ance of this single condition is not 
by any means sutticient to give the best representation of the whole 
of the observations : nor does it even suffice to give a determinate 
soltttiam of the pioblem under consideration, for when the dirtsnce 
between two stations is computed through different series of trian^es, 
each mode of computing leads to a different result. When the in« 
stniment lias been pet up at every station, and the ang-lcs between the 
other stations visible from that point have been all obsen'ed, other 
geometrical relations are cstabliahed which the corrected angles ought 
likewise to satisfy, and angles are obtained which cannot be made 
use of cterwise than in satutfyinff such relations. Now, it is mani- 
fest that any mode of compating me triangles in which any observed 
angle is not taken account of. or any geometrical relation among 
the parts of the figure not hutisfied, or which doe? not allow to every 
single ob?en'ation its due intiucnce, cannot be regarded as satisfac- 
tory. In order to obtain tlie nearest representation of the whole of 
the observations, or the result which is affected by the smallest pro- 
bable error, it is necessary to solve the following problem, viz. to 
determine the corrections which must be applied to the observed 
angles in order that they may satisfy n/l the geometrical relations or 
equations of condition, and in order that the sum of the squares of 
the corrections may be an absolute minimum. A general solution 
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of this inrobleiii was given by Oauss in his iiujjplemaUum l%9orkB 
« Combmatimik, &€. (Gottbgen, 1828), asd the method has beoi ap- 

plied by Bessel to the trianguLitioafor the measure of the meridional 
deforce in Prussia, and nlso tn the computation of the extension of 
the French meridian through SjKiin, from Montjouy to Formentera. 

The trinnguhition which has been selected in the present case for 
an example of the method, includes ten stations (commencing with 
the base on Hounslow Heath), at which thirty-five independent 
angles were observed. For determining the corrections of those 
angles, nineteen equations of condition are furnished by theobserva* 
tions, among which are instances of all the kinds M-liich can occur 
in a trigonometrical survey. The final results differ extremely little 
from those given in the Survey, the greatest difference in the length 
of any side amounting only to about half a foot, and this in a 
distance of nearly eighteen miles. This dose agreement must be 
attributed, however, to the smallness of the triangles, and the 
very great accuracy of the observations in this portion of the Ord- 
nance Siin cy. If the distances between the stations had been two 
or three times greater, the observations would probably have been 
less exact, and the differences between the results of the two me- 
thods of computation more considerable ; but however this may be, 
it is only by following the method heie explained that the whole of 
the precision which is attained by the observations is preserved in 
the results ; and for this reason the method should be adopted in all 
important surveys, particularly in those for determining the curva- 
ture of the earth. Besides giving a determinate result, and that re- 
sult the one which is most probably nearest the truth, it has the 
great advantage of sopeneding all arbitruy corrections, and ad« 
mitting only such as are rigoronsly deduced from the observations. 

The methods of deducing the most probable values of the angles 
from the oh«er%'ation9, of assig-nlng the weights, of forming the 
equations of condition, and all the steps of tlie process to tlie final 
determination of the corrections by which the equations are satisfied, 
are given at length. 

5. The President announced a communication that he had re- 
ceived from the Rev. Baden Powell, relative to an easy and oonvenient 
method of imitating the appearance of the cormim, or glory, that sur* 
rounds the body of the moon, during the time of total (Inrkness, in 
total eclipses of the sun ; and also the appearance of the beads that 
occur not only in total eclipses, juat prior to the time of total dark- 
ness, but likewise in annular solar eelipies. A sketch of the metiiod 
was exhibited, which is merely thb : a candle is placed in the focus 
of a lens fixed in a screen, witii an aperture of about |ths of an inch 
in diameter, nn the opposite side of which screen is placed an opake 
circular disc, of equal (or even greater) diameter than the aperture, 
which may he placed at different distances, so as to produce an 
eclipse of any magnitude, as the spectator shifts his position. When 
it is central and total, there is a brilliant ring, or glory, even when 
it is so much nearer to the eye as to subtend a mudi greater angle 
than the aperture. Also, when there are any ensps, minute irre- 

PlaL Mag. S. 3. No. 148. St^. Vol. 22. 2 Q 



Digitized by Google 



570 



Rojfal Jnsiitutiott, 



' galarities* on tlie edge of the disc, produce distinct hmi$, RrofeMor 
Fowell has tried a similar experiment with the circular opake disc 
and the rays of the sun reflected from a email piece of glass, whidi 
produced a most brilliant ring, the disc being nearly double the ap- 
parent diameter of the eun : and he proposes to pursue the inquiry 
still further. — 

M BETING OF THE BOTAL INSTITUTION. 

Friday, June 9, 1843. 
The lecture was by Professor Faraday, on tlie " Electricity of 
Steam." The Professor couiinenccd his lecture by illustrating the 
extent of our kuowledge ot" the electricity which accompanies the 
i'onuatiot) oi steam previous to the observations about to be detailed, 
showing that when water is poured into a heated metal cup deetri* 
city was set free ; and that if the vesseli into which the water was 
placed, was aboYe a certain elevated temperature, no electricity was 
evolved in consequence of the water being ])revcnted from contact 
with the containing vessel by a stratum of steam. The Professor 
then detailed the tirst observations made at Newcastle by one of the 
workmen in attendance on a boiler belonging to the Newcastle and 
Caritsle Railway, and whose report, that the boiler was full of fin> 
from the fact that when he placed his hand near it an electric spark 
was communicated, drew the attention of Mr. Armstrong to the 
subject, the result of whose investigations was then given. A boiler 
having been arranged for the purpose of illustrating this subject, the 
Professor exhibited the production of the spark during the emission 
of the steam, and showed most oonclusiTely that the boiler and 
appendages were chaiged with negative eleetndty, while the issuing 
steam was in the opposite or positive state ; that it was necessary 
that the boiler should be insulated ; that the steam should issue 
through a small aperture ; that the material of which this aperture 
was constructed moditied materially the quantity of electricity, wood 
aud the metals having been found by experiment to be the best 
fitted for the purpose ; that the introductioa of a smaU portion of 
saline matter, as sulfdiate of soda, into the exit chamber prevented 
entirely the elimination of electricity, and even when common 
water was introduced it had the same effect ; that by long con- 
tinuance of the issuing current of steam, electricity was gradually 
developed, from the condensed steam displacing and driving out the 
saline matter, pure water being a necessary element for its produc- 
tion ; and that the whole phmnoiiiena arose from the rubbing of the 
eoiidensed water against the tube from which the steam was issuing. 
The Professor also proved that the introduction of ammonia reversed 
the electrical states, what was before negative becoming positive, 
and that as the ammonia was expelled the original states were gra- 
dually restored ; that turpentine and acids acted in the same way as 
saline substances, from thdr enveloping the particles of water in a 
dim of their own substance. The lecturer considered, from these 
facts, that the view advocated by Mr. Armstrong, that the electricity 
arose from the passage of water into the aeriform state, was not 
tenable, and that the thunder>cloud aud the Ughtuiog'b flash could 
not be attributed to this origin. 
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Arrott (A. K.) on some new cases of vol- 
taic action, and on the construction of 
a battery without the use of oxidiza^le 
metal.s 427. 

Arsenio-siderite, analysis of, 500. 

Ar&enious acid, solubility of, in nitric acid, 
LL 

Astringent subtitances, chemical researches 
on, 279. 41L 

Augite from Piko, analysis of, 37Q. 

Austin (T. jun.) on the occurrence of 
native lead in Ireland, 

Awdcjcw (M.) on chrysoberyl, SILL 

Baily (F.), award of the Gold Medal to, 
301 ; on the total eclip:>e of the sun on 
July 8, 1842, 3iilL 

Balmain (\V. 11^ on combinations of ni- 
trogen with silicon, ; on sthogeu 
and o^thonidis, 467. 

Balliniorite, composition of, 191. 

Barry (Dr. M.) on the corpuscles of mam- 
n)iref ous blood, 368 ; on the cells in the 
ovum compared with corpuscles of the 
bloud, 137 ; on Bssiparoui generation, 
4S9. 

Battery, voltaic, on the constant, 32^ 133 ; 
un the theory of the gaseous vultaic, 
165 ; description of a new, 11?7. 

2 Q 



Bell (Sir C), notice of the late, U± 
Bismuthic acid, 496. 
Bones, human, analyses of, 2iiiL 
Blackwcll (J. II.) on the igmous rocks of 

South Staffordshire, 
Blood, facts relating to the corpuscles of 

mammiferous, Mfi ; comparison of the 

corpuscles of the, with the cells in the 

ovum, 437, 4 .SO. 
Bowman (H.) on a double rainbow, 442. 
Brett on the determination of the foci of 

a conic secvion, 4 10. 
Brewster (Sir D.) on the cause of the 

colours in iridescent agate, 213 ; on 

luminous impressions on the retina, 

r.u. 

Brianchon's theorem, investigation of, 
167. 

Bronwin (Rev. B.) on M. Jacobi's theory 
of elliptic functions, 258, liiL 

Buchner (M.)on the solubility of arsenious 
acid in nitric acid, li. 

Bunsen (Prof.) on kakodylic acid and the 
suiphurets of kakodyle, 1 80. 

Burnes (Sir A.), notice of the late, liiL 

Carboniferous rocks, researches on the, 

Carpenter (Dr. W. B.) on the structure of 
the hard parts of the invertebrata, 484. 

Cave of Cuernavaca, account of the, 

Cayley (A.) on Jacobi's theory of elliptic 
functions, 358. 

Challis (Prof.) on rectilinear fluid motion, 
55, ^ 

Chatterley (W. M. F.) on saline manures 

containing nitrogen, 470. 
Chemical Society, proceedings of the, 31Z« 
Chemistry : — on perhydrosulpliocyanic 
acid, ^ ; decomposition of sulphocy- 
anide of potassium by chlorine in the 
presence of water, 5iJ ; dimorphism of 
sulphur, 41 ; analysis of the black earth 
of central Russia, 71; acetate of soda 
with nine atoms of water, li ; solubility 
of arsenious in nitric acid,!'^. ; actio i of 
chluridcs and air on mercury, IS ; on 
equivalents, Z6 ; sanguinarina, 77 ; ac- 
tion of iodine on silvered platc.<, 91 ; 
action uf light on solutions of ferroses- 
quicyanuret of potassium, 111 ; on ka- 
kodylic acid and the sulphureLs of ka- 
kodyle, 180; analyses and descriptions 
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of some new minerals, 188; on the 
electrical origin of chemical heat, 2S1A ; 
on the biniodide of mercury, 21111 ; com- 
position of paraffine, 2Ui ; analyses of 
human bones. 236; compounds of phos- 
phoric acid with lead, 2i2 ; new method 
of precipitating metals in the state of 
sulphurcts, 2iil ; on pyrogallic acid and 
astringent substances, 279, 417 ; new 
method of obtaining pure silver, • 
on the new method of estimating nitro- 
gen, 286^ 317, aSfl ; iodide of mercury, 
2S1 ; picrot(>xine, 2211; combinations 
of nitrogen with silicon, 321 : remark- 
able formation of Prussian blue, 322 ; 
sugar from Zva Mayt, ; heat disen- 
gaged in combinations, 329 ; on metallic 
acids, 4 13, 496 ; action of muriatic acid 
on tannin, 422 ; electrolysis of salts, 
461 ; acthogen and octhonides, 467 ; on 
manures, 470 ; uianufaciure of sulphu- 
ric acid from iron pyrites, 496 ; ami- 
dogen theory, 498. 

Chrysoberyl, composition of, 501. 

Chrysolype, description of the process, 
177. 

Circular parts, on the invention of, 3.50. 
Coal, on the theory of the origin of, 511. 
Coal-fields of Pennsylvania and Nova 

Scotia, on the, 
Cockle (T.) on the solution of an equation, 

ail2- 

Colour?, vegetable, action of the rays of 
the solar spectrum on, 5, 107. 1 35. 1 70, 
246 ; on the Daguerreotype plate, \2Sl 

Colours in iridescent agate, on the cause 
of the, 2UL 

Comet, observations on the new, 323. 

Conic section, on the determination of the 
foci of a, 44Q. 

Corrhorus Japonica, on the colour of, 1 6. 

Corona, on an easy meihoJ of imitating 
the, 569. 

Croft (II.) on the manufacture of sugar 

from Zea Mays, 
Cyanotype, description of the process of, 

212. 

Daguerreotypes, on the art of multiplying, 

by ilie tithonotype, Siii 
Danicll (Prof.) on voltaic batteries, 32, 

133 ; Chemical Philosophy, reviewed, 

2ilS ; on the electrolysis of salts, iM ; 

on the ainidogen theory, 49S. 
Davies (T. S.) on the foci and directrices 

of the line of the second order, 2A ; on 

the determination of the foci of a conic 

section, 440. 
Dawes (Kcv. W. R.) on the new comet, 

a2i 

De Morgan (Prof.) on the invention of 

circular parl.s, 350. 
Dinurnis, account of the, 558. 



Divi-divi, chemical examination of, 49.'>- 

Draper (Prof. J. W.) on the action of the 
rays of the solar spectrum on the Da- 
guerreotype plate, 120 ; on the dcti- 
thonizing power of certain gases, and 
on an instantaneous means of producing 
spectral appearances. Ml ; on a new 
system of inactive tithonographic spaces 
in the solar spectrum, 360 ; on the ti- 
thonotype, or art of multiplying Da- 
guerreotypes, 365. 

Dufrenoy (M.) on a Tariety of arseniate 
of iron, 500. 

Dumas (M.) on the equivalents of certain 
bodies, liL 

Earl of Monster, notice of the late, 150. 

Earnshaw (Rev. S.) on a new experiment 

• in physical optics, 22; on the theory 
of the dispersion of light, 22, U6^ IM ; 
on a property of circularly polarized 
light, 2£[2- 

Eclipse of the sun, of July 8^ 1842, ob- 
servations on the, 386, 391. 

Egypt, on the geology of, 215. 

Electrical inductive action, on static, 200. 

Electrical origin of chemical heat, '^04. 

Electrical Society of London, proceedings 
of the, 232^ il2, 490. 

Electricity, efficacy of steam in the pro- 
duction of, 1« 570 ; experiments in, 208, 
265. 4S6 ; of high-pressure steam, 21iL 

Electrolysis of salts, observations on the, 
461. 

Elephants, on some fossil remains of, fii. 
Elliptic functions, on Jacobi's theory of, 
258. liS- 

Equations, new criteria for the imaginary 

roots of, 186, 25Jii 
Equivalents of certain elementary bodies, 

Erythrite, composition of, 188. 

Fahlcrz containing mercury, analysis of, 

500. 

Faraday (M.) on static electrical inductive 
action, 200 ; on the chemical and con- 
tact theories of the Toltaic battery, 268, 
477 ; experimental researches in elec- 
tricity, 486 ; on the electricity of steam, 

Fcnwick (S.) on Brianchon's tl.corcm, 
167. 

Fcrrosesquicyannrct of potassium, eflects 
of light on solutions of, 171. 

Fissiparous generation, on, 489. 

Fizeau (M.) on the formation of Mdser'a 
images, 12i< 

Flowers, on the colours of, nnder the ac- 
tion of the spectrum, LL 

Fluid motion, rectilinear, on the analytical 
condition of, 55, 9L 

Foci and directrices of the line of the 
second order, remarks on the, 2i» 
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Forbesi's (Prof.E.) geological investigations 
in the Mediterranean, notice of, 51^ 

Fossils, pals^uoic, account of some, 

Fownes (Dr. G.) on the analysis of organic 
substances containing nitrogen, 3l7. 

Francis and Tilley's notices of the inves- 
tigations of continental chemists, 

Francis (Dr. W.)on the presence of nitro- 
gen in picrotoxine, with remarks on the 
determination of nitrogen in organic 
analysis, 22(L 

Premy (M.) on certain metallic acids, 
413. lim. 

Galvanometer, experiments on the, 435. 
(iaies, on the detithonizing power of, 
161. 

Geological Society, proceedings of the, 56, 
226 ; address of the president, 511. 

Geology : — on the Missourium and Tetra- 
caulodon, on rock basins of South- 
ern India, G2. ; on some geological phie- 
nomena,fi^ ; on the coal-fields of Penn- 
sylvania and Nova Scotia, (iil; on the 
black earth of Central Russia, U ; of 
Egypt, 215 ; on Tetracaulodon, 225 ; 
on the origin and progression of glaciers, 
2^ ; on rocks and veins forming the 
opposite walls of cross veins, 373, 443 ; 
occurrence of Trilobites and Agnosti in 
the lowest shales of the palieozuic series, 
Mi. 

Geometry of coordinates, on some theorems 

in the, ilSL 
Glaciers, on the origin and progression of, 

2^ ; on the theory of, 
Gold, native, remarkable occurrence of, 

Graham (Prof. T.) on the heat disengaged 

in combinations, 
Grant (Prof.) on the genus Tetracaulodon, 

Gregory (Dr. W.) on a new method of 

obtaining pure silver, 283. 
Grove (W. R.) on the voltaic battery, 12. 
Guaiacum, action of the solar rays on a 

solution of, 1. 
Gymnite, composition of, 191. 
Hall (C. R.) on the structure and mode of 

action of the Iris, 487. 
Hansen (Prof.) on a new method of com- 
puting the perturbations of planets, 229. 
Hare (Dr.) on the chemical and contact 

theories of the voltaic battery, 2ilM ; on 

the electrolysis of salts, 4(il. 
Haughton (Sir G. C.) on some experi- 

ments in electricity, 208, 265. 435. 
Heat, on the theory of, 2L 2Z. 
, chemical, on the electrical origin o*", 

204. a2<L 

Hennell (Mr.), notice of the late, LAI. 
Hcnwood (W.J.) on the appearances and 
relative positions of the rock* and vein* 



which form the opposite walls of cross 
veins, 373. ili 
Herschel (Sir J. F. W.) on the action of 
the rays of the solar spectrum on vege- 
table colours, and on some new photo- 
graphic processes, 5^ 107, 135, 170. 246. 
505 ; on the Daguerreotype plate, 
121L 

Hexagon inscribed in a conic section, de> 
monstration of Pascal's theorem relative 
to the, LM. 

Himly (M.) on a new method of precipi- 
tating metals in the state of sulphurets, 

Hochstetter (C.) on the composition of 
several mineral substances, 370. 

Hunt (R.) on the changes which bodies 
are capable of undergoing in darkness, 
and on the agent producing these 
changes, 270. 

Hydrotalcite, analysis of, 371. 

Invcrtebrata, on the structure of the hard 
parts of the, 484. 

Iodine, on the coloured rings produced by, 
on silver, ILL 

Iris, on the structure and mode of action 
of the, 487. 

Iron pyrites, manufacture of sulphuric 
acid from, 496. 

Ivory (J.), notice of the late, Hi. 

Jacobi (M.), remarks on the theory of el- 
liptic functions of, 258, 2LiS. 

JefTersonite, composition of, I9iL 

L J. on the effect of the variation of gra- 
vity of ships' cargoes in different lati- 
tudes, a2/L 

Jones (J. W.) on blood-corpuscles and 
fibre, 480. 

Joule (J. P.) on the electrical origin of 
chemical heat, 204; on Sir O. C. Haugh- 
ton's experiments in electricity, 265. 
4.t5. 

Kakodylic acid, IM. 

Kelland (Rev. P.) on the theory of mole- 
cular action, 21, 22^ UiL IM- 

Keyserling (Count A.) on the geology of 
Russia, 527. 

Knorr (M.) on invisible light, ^21. 

Koch (Mr.) on the genus Tetracaulodon, 
226. 

Lambert (A. B.), notice of the late, 148. 
Lead, native, occurrence of, in Ireland, 

2iLL 

Lewy (M.) on the compositioa of paraf- 
finc, 221. 

Light, on the theory of the dispersion of, 
21, 22j l-16j 399, Mi ; on an apparatus 
for the circular polarization of, 24 1. 21i2 ; 
latent, observations on, 2jJL 

, invisible, observations on, 325. 

, on the elliptic polarization of, 485. 

Lightning, memoir on, 4<J0. 
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Liquids, on an apparatus for the circular 
polarization of light in, 21L 

Literary and Philosophical Society of 
Liverpool, proceedings of the, 222^ 

Logan (W. E.) on the coal-fields of Penn- 
sylvania and Nova Scotia, 06. 

Lonsdale (Mr.), notice of the labours of, 

Lyell (Mr.) on the geology of North Ame- 
rica, 547. 

Macclesfield (Earl of), notice of the late, 
3M. 

MacCullagh (Prof.), award of Copley medal 
to, 154 ; on a mechanical theory of cir- 
cular and elliptic polarization, 399. 

Magnesian sulphates, on the hydration of 
the, 3iL 

Mallet (K.) on an application of the elec- 
trotype process in conducting organic 
analysis, i2SL 

Manures, report of some experiments with, 
470. 

Marchand (Dr.) on the dimorphism of 
sulphur, ; on the composition of 
human bones, 236. 

Mercury, action of chlorides and air on, 
lA ; on the biniodide of, 209. 2112 ; on 
the photographic properties of, 25IL 

Metals, new method of precipitating, in the 
slate of sulphurets, 2^ 

Meteorological ob^^ervations, 79j 159, 239, 
327. 415. 5ii;L 

Miulhe (M.) on the action of chlorides and 
air on mercury, 15^ 

Milky Way, observations on the, 81. 

Miller (Prof. W. Hk) on the form of cry- 
stals of tin, 2fLL 

Mineralogy: — Erythrite, 18S ; Perthite, 
189; peristerite, ilKi silicite, IM ; gym- 
nite. 191 ; Baltimorite.i7».; acadiolite. 1 92 ; 
prasilite, 193 ; Jeffersonitc, 194 ; occur- 
rence of native lead in Ireland, 234 : on 
the form of the crystals of tin, 2&2 ; 
augite, 370 ; hydrotalcite, 371 ; Ile- 
denbcrgite, ib. ; stearite, 372 ; native 
gold, ; falilerz containing mercury, 
50Q ; arseuio-ai Jerite, ih. ; clirysoberyl, 
501. 

Missouriuni, observations on the, 5fL 
Molecular action, on the theory of, 21, 22, 
110. liLL 

Muleyns (F. W. de) on the sustaining 

voltaic b»ttcry, 133. 
Moscr's images, on the formation of, 

i2i. 

Mossotti (Prof. O. F.) on the constitution 
of tiic sidereal system, of which the sun 
furniii a part, ILL 

Moylc (M. P.) on the force of aqueous 
vapour, 73^ 157. 

Murchison (11. 1.) on the black earth of 



Central Russia, li ; on the geology of 
Russia, 521. 

Nerves, observations on the, 

Newbold (Lieut.) on rock basins in South- 
ern !]ndia, 112 ; on the geology of Egypt, 

Nitrogen, on the new method for the esti- 
mation of, 286, 317 ; combined with 
silicon in soils, 221. 

O'Brien (Rev. M.) on the dispersion of 
light, 21, 22, Ufi. 

Oil of vitriol, on the various hydrates of. 

Optics, physical, on a new experiment in, 

02. 

Ordnance Survey, observations on the, 2^ 

Omithichnites, observations on, 557. 

Ovum, on the cells in the, 437. 

Owen (Prof.) on the Missourium, and on 
the claims of Tetracaulodon to generic 
distinction, ^ ; on the Dinornis, « 
on the Mylodon, 5112. 

Paraffine, composition of, 2^ 

Pascal's theorem relative to the hexagon 
inscribed in a conic section, demonstra- 
tion of, L££. 

Payen (M.), analysis of the black earth of 
Central Russia, LL 

Perhydrosulphocyanic acid, composition 
of, 52. 

Peristerite, description of the new mine- 
ral, ]M. 

Perthite, composition of, 189. 

Phillips (J.) on some geological pheno- 
mena, (15 ; on the occurrence of Trilo- 
bites and Agnosti in the lowest shales of 
the palaeozoic series, 2&i< 

Photographic processes, on some new, 5, 
107. 130. 170. 240. iM. 

Photography, contributions to the history 
of, JLL 

Picrotoxine, on the composition of, 320. 
Planets, on a new method of computing 

the perturbations of, 229. 
Plumbic acid and plumbates, on the, 

497. 

Polarization, circular and elliptic, on a 
mechanical theory of, 399, lii2. 

Portlock's (Capt.) report on the geology 
of Londonderry, &c., notice of, i2_L 

Powell (Rev. B.) on apparatus for the 
circular polarization of light in liquids, 
211. 202 ; on the elliptic polarization 
of light, i^; on an caty method of 
imitating the Curona, •''><i9. 

Prasilite, composition of, 193. 

Pumice from Mexico, GA. 

Pyrogallic acid, researches on, 279, 4 1 7. 

Rainbuvv, on a duuL-lc, IjLL 

Raiiicy (Mr.) on the cause of the ascent 
anil motion of the sap. 4S 1. 

Rr<ys f>f the solar spectrum, action of on 
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vegetable colours, 5, 170, 107^ 135, 
2 -to ; on the Daguerreotype plate, 
l2fL 

RedBcld ( VV. C.) on the evidence of a ge- 
neral whirling action in the Providence 
tornado, 

Reiset (M.) on the nevrmethod of estima- 
ting nitrogen, 286, 317. 

Retina, on luminous impressions on the, 
134. 

Rock-basins in Southern India, ramarks 
on, Q2» 

Rocks and veins which form the op{)osite 
walls of cross veins, observations on, 
373. Hi 

Royal Astronomical Society, proceedings 
of the, 228, 299, ; address of pre- 
sident, 

Royal Institution, proceedings of the, 570. 
Royal Iribh Academy, proceedings of the, 
399. 49'j. 

Royal Society, proceedings of the, 135. 
480 ; address of the president of the, 
136. 

Russia, on the geology of, 527. 

Rutherford (W.) on Pascal's theorem re- 
lative to the hexagon inscribed in a 
conic section, LQli ; on some useful 
theorems in the geometry of coordi- 
nates, 

Salt?, on the electrolysis of, 461. 
Sanguinarina, composition of, IIL 
Sap, on the ascent and motion of the, 
481. 

Scheercr (Prof.) on the dimorphism of 
sulphur, iA± 

Schiel (M.) on sanguinarina, Hl 

Schcenbcin (Prof. C. F.) on the theory of 
the gaseous voltaic battery, IM. 

Ships' cargoes, on the variation in the 
gravity of, 503. 

Silicite, composition of, 190. 

Silurian rocks, account of researches con- 
cerning the, 514. 

Silver, on the coloured rings produced by 
iodine on, OA ; method of obtaining 
pure, 

Soda, acetate of, with nine atoms of water, 

IL 

Solar spectrum, action of the rays of the, 
on vegetable colours, 5, 107, 135, 170, 
246 : on the Daguerreotype plate, 12Q ; 
on the paratherraic rays of the, 505. 

Spectral appearances, on an instantaneous 
means of producing, lAL 

Spermatozoa, occurrence of, within the 
ovuro, 415. 

Staffordshire, South, on the igneous rocks 
of, 524. 

Stark (Dr. J.) on the nerves, -k^^ 
Static electrical inductive action, remarks 
on, 200. 



Steam, efficacy of, in the production of 

electricity, \^ 267, 486i ^ 
Stearite from Snarum, analysis of, 

312. 

Stenhouse (Dr. J.) on pyrogallic acid and 
some of the astringent substances which 
yield it, 279^ 417. 

Stokes (G. G.) on rectilinear fluid motion, 

55, ms. 

Sugar, on the manufacture of, from Zea 

Mayt, 323. 
Sulphates and chromates of the potash 

family, on the, 3.^^ 
, double, observations on some, 

MA 

Sulphocyanidc of potassium, decomposi- 
tion of, by chlorine and nitric acid, 53.^ 

Sulphur, on the dimorphism of, 

Sumach, chemical examination of, 420. 

Sun, total eclipse of, on July 8^ 1842, on 
the, 386, 391. 

Sutherland (Dr. J.) on the origin and pro- 
gression of glaciers, 232. liii. 

Talbot (H. F.) on the coloured rings pro- 
duced by iodine on silver, with remarks 
on the history of photography, U4; on 
the iodide of mercury, 297. 

Tannin, action of muriatic acid on, 122* 

Tetracaulodon, remarks on the, 56j^ 226 ; 

Thomson (Prof.T.) on some new minerals, 

188. 

Tide observations at Tahiti, 488. 

Tillcy and Francis's notices of the inves- 
tigations of continental chemists, 52± 

Tin, on the form of the crystals of, 2fii. 

Tithonographic spaces in the solar spec- 
trum, on a new system of, 360. 

Tithonotype, or art of multiplying Da- 
guerreotypes, 365. 

Tithonicity, observations on, 270. 

Tornado, Providence, on the evidence of 
a general whirling action in the, ^ 

Trilobites and Agnosti, on the occurrence 
of, in the lowest shales of the paleozoic 
series, 

Turmeric, action of light on, 107. 
Valonia, chemical examination of, 
Vapour, aqueous, on the force of, 73. 
157. 

Vapours, on the detithonizing power of 

certain, 161. 
Verneuil (M. de) on the fauna of the pa- 

Iceozoic rocks, 522. 
Viola odorata, action of light on the colour 

of, LL2. 

Volckel (M.) on perhydrosulphocyanic 
acid, 5tl ; on the decomposition of sul- 
phocyanide of potassium by chlorine in 
the presence of water, ^ 

Voltaic action, on some new cases of, 427. 

Voltaic battery, observations on the con- 
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stant, 32, 133, 268. ill ; gaseous, on 
the theory of the, I fi.*). 
Walker (C. V.) on the difference between 
Levden discharges and lightning flashes, 
490. 

Warington (R.) on the biniodide of mer- 
cury, 2flS ; on the formation of Prus- 
sian blue upon the surface of gravel, 
222. 

Watson (H. on an extraordinary de- 
pression of the barometer, 158. 



Will (Dr.) on the new method of estima- 
ting nitrogen, 2iiiL 

Winckler (M.) on some eompounds of 
phosphoric acid with oxide of lead, 

Yelloly (Dr. J.), notice of the late, 151. 
Young (Prof. J. R.) on the imaginary roots 

of equations, IStl, 2i2. 
Zea Mays, on the manufacture of sugar 

from, aiik 
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